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Description 

The present invention relates to an integrable dual-band antenna. 

5 For design reasons, the antennas for mobile radios are subject to 
specific requirements. In particular, it should be possible to 
integrate the antenna in the housing such that it cannot be seen 
from the outside. At the ' same time, it should be usable in at 
least two different frequency bands, and should be capable of 
10 being produced at low cost. 

Until now, most antennas for mobile radios have been rod antennas, 
that is to say antennas which can be seen from the outside. An 
integrated antenna is known, for example, from WO 95/24745. 
15 .However, this known technology is very expensive and the antenna 
is so large that it would not be possible to find space for it . in 
present-day appliances. 

The object of • the present invention is to specify an antenna of 
•20 the type mentioned initially which has no stump, can be integrated 
in communications terminal housings, and has the required dual- 
band capability. 

In order to achieve this object, the antenna mentioned initially 
25 comprises an essentially rectangular overall surface, which is 
located above a ground surface and, for emission at two 
independent frequencies, comprises an L-shaped PIFA antenna and a 
rectangular PIFA antenna, with the PIFA antennas having three or 
four connections, which are connected to contact points via lines. 

30 

The problem mentioned above is solved, according to the invention, 
by the use of an antenna which comprises a three-dimensional 
interleaving of two PIFA (Planar Inverted F-Antenna) antenna 
structures, which are connected to one another by means of 
35 specific line structures. ' This results in a small three- 
dimensional structure which is suitable for dual-band applications 
and can be matched to a housing comprising non-planar surfaces 
and/or rounded edges. The antenna can also, in particular, be 
operated close to, that is to say within a few millimeters of, 



unavoidable metal surfaces which normally form the metallic shield 
for the electronics. 

The standard technology of a stamping/bending sheet-metal parts, 
which can be used' for production, allows extremely high 
manufacturing rates, thus resulting in low production costs. 
Furthermore, the production costs of the antenna contact spring, 
which produce the contact between the antenna and the electronics 
in the appliance, can also be saved, since the antenna spring can 
be produced as an integrated .part of the antenna, in one 
production process. 

By optimization, it is possible to use the antenna close to its 
first resonant frequency for one of the intended frequency bands 
(for example GSM) and to operate with such a broadband width close 
to the second resonant frequency that it is thus possible to use 
it for' a. further frequency band (for example PCN or PCS). 
Furthermore, it is at the same time possible to provide a nominal 
impedance of approximately 50 Ohms, so that the antenna can be 
operated without a matching network, or with a small number of 
.matching elements. This in turn means that the losses which always 
occur in matching circuits can be avoided. 

The inventive step is to take account of the unavoidable coupling 
between the two subbands such that the overall system can be 
operated in a number of frequency bands. This is done by feeding 
the antenna in a specific way, in which three or four contacts on 
the radiating surfaces are mapped onto two contact points. 

Further expedient developments of the antenna according to the 
invention can be found in the dependent claims and in the 
following description of one exemplary embodiment of the antenna 
according to the invention. 

The invention will be described in more detail in the following 
text with reference to an exemplary embodiment, which is 
illustrated in the drawing, in which: 
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Figure 1 shows a schematic illustration of a first embodiment of 
the present, invention, 

Figure 2 shows a schematic illustration of a second embodiment of 
5 the present invention, and 

Figures 3 and 4 show perspective views of specific embodiments of 
the antenna according to the invention. 

10 In the embodiments illustrated in Figure 1 and Figure 2, the two 
illustrated structure elements SI and S2 are each connected to one 
another by means of a line LI at defined connecting points PI- and 
P2. In this case, the structure element SI is essentially L- 
shaped, while the structure element S2 is essentially rectangular. 

15 

In addition, two further connecting points P3 and P4 are connected 
to one another by means of a second line L2. 

The two contacts Kl and K2 are produced at two defined points on. 
20 these lines. 

This thus results in an antenna comprising two parallel-connected 
area elements, with a two-pole connecting contact. 

25 The antenna comprises two different surface structures or patches. 
In this case, the L-shaped patch operates mainly in the GSM band, 
and the approximately rectangular patch operates primarily in the. 
PCN band. The overall system can thus be operated in two or more 
bands, by virtue of the line connections of the two patches. 

30 

The two antenna patches SI and S2 are connected to one another by 
means of the lines LI and L2 . The line LI can also be formed by a 
short, broad metal strip, and from parts of the patches (in this 
context, see Figure 2) . ' 

•35 

The connecting points PI and P2 are normally located at opposite 
corners of the two patches- SI and S2. The distances between the 
connecting points P4 and PI on the patch SI and between the 



- 4 - 

connecting points P2 and P3 on the patch S2 essentially govern the 
magnitude of the input impedance of the antenna. 

Kl and K2 are also defined by the ' input impedance of the antenna 
5 and, mainly, by the layout of the printed circuit. One contact is 
• connected to the ground of the printed circuit, and the other 
contact is connected to the input of the transmitter or of the 
receiver of the electronics in the mobile radio. 

10 The impedance (50 Ohms is typical) is defined by the electronics 
in the mobile radio. The positions of the connecting points P3 and 
P4 are selected on the basis of calculations such that the 
impedance of the electronics and of the antenna are complex- 
conjugates of one another. 

Figures 3 to 5 show specific embodiments of the present invention 
as can be fitted, for example, in a mobile radio. 
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Patent Claims 

1. An integrable dual-band antenna, characterized by an 
essentially rectangular overall surface, which is located above a 
ground surface and, for emission at two independent frequencies, 
comprises an L-shaped PIFA antennas and a rectangular PIFA 
antenna, with the PIFA antenna having three or four connections, 
which are connected to contact points via lines. 

2. The' antenna as claimed in • claim 1, characterized, in that 
holes and recesses are provided in the surface structures. 

3. The antenna as claimed in claim 1 or 2, characterized in 
that the surface structures have kinks and bends. 

4. The antenna as claimed in one of claims 1 to 3, 
characterized in that the line LI and/or L2 are/is integrated in 
the surface structure such that it is possible to produce them or 
it from only one part. 

5. The antenna as claimed in one of claims - 1 to 4, 
characterized in that the elements for forming the contacts Kl and 
K2 are arranged such that they can be produced from only one part. 

6. The antenna as claimed in one of claims 1 to 5, 
characterized in that the elements for forming the contacts and 
lines are arranged such that -they can be produced in a common 
process. 

7. The antenna as claimed in one of claims 1 to 6, 
characterized in that the points PI to P4 are located on different 
edges of the surface structures. 

2 page(s) of drawings attached. 
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